Peripheral activation of the immune system by infectious agents triggers the brain-cytokine system causing sickness behaviors which profoundly impact well-being. Dietary fiber is a beneficial foodstuff that, from a gastrointestinal tract perspective, exists in both insoluble and soluble forms. We show that a diet rich in soluble fiber protects mice from endotoxin-induced sickness behavior by polarizing mice Th2 when compared to a diet containing only insoluble fiber. Mice fed soluble fiber became less sick and recovered faster from endotoxin-induced sickness behaviors than mice fed insoluble fiber. In response to intraperitoneal endotoxin, mice fed soluble fiber had up-regulated IL-1RA and reduced IL-1b and TNF-a in the brain as compared to mice fed insoluble fiber. Importantly, mice fed soluble fiber had a basal increase in IL-4 in the ileum and spleen which was absent in MyD88 knockout mice. Con-A stimulated splenocytes from mice fed soluble fiber showed increased IL-4 and IL-5 and decreased IL-2, IL-12 and IFN-c when compared to mice fed insoluble fiber. Likewise, endotoxin-stimulated macrophages from mice fed soluble fiber demonstrated decreased IL-1b, TNF-a, IFN-c, IL-12 and nitrate and increased IL-1RA, arginase 1 and Ym1 when compared to mice fed insoluble fiber. Finally, the behavioral protection afforded by feeding mice soluble fiber was reduced in IL-4 knockout mice, as was the impact of soluble fiber on Con-A stimulated splenocytes and endotoxin activated macrophages. These data show that a diet rich in soluble fiber protects against endotoxin-induced sickness behavior by polarizing mice Th2 and promoting alternative activation of macrophages.
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Introduction
A mechanism for inflammation-mediated sickness has recently been elucidated anchored by a new paradigm: the brain-cytokine system, which can diffusely impact neuronal circuits and neurotransmitters that organize physiologic and pathologic behavior (Dantzer et al., 2008) . A critical activator of this system is acute systemic inflammation often triggered by serious infections, such as sepsis. While some progress has been achieved in mitigating mortality and physical morbidity associated with serious infection, less success has been realized in the treatment of consequent behavioral sequela (Streck et al., 2008) . Therefore, an important challenge in understanding neuroimmunity is whether activation of the neuroimmune system can be modulated so as to abrogate or ameliorate the development of neuroinflammation and its biobehavioral consequences.
Dietary fiber has gained significant recent attention and is now touted as ''an essential part of a healthy diet" (Roediger, 1980) . Currently, almost nothing is known about dietary fiber and its impact on neuroimmunity. In general, fiber can be divided into two types: insoluble, which remains undigested and unfermented in the gastrointestinal (GI) tract; and soluble fiber, which is resistant to digestion but fermentable (Groff and Gropper, 1999) . Fermentation of soluble fiber by GI bacteria (primarily in the ileum/colon) generates short-chain fatty acids (SCFAs) (Scott et al., 2008) . These SCFAs are two-to five-carbon weak acids with butyrate appearing to have the greatest potential role in immunity due to its recently described palliative effect in inflammatory bowel diseases (Torres and Rios, 2008; Rose et al., 2007) . Butyrate is a well recognized histone deacetylase inhibitor (Sealy and Chalkley, 1978) and transcription of certain cytokines appears reliant on acetylation of
